Introduction
The coronary arteries diseases are one of the most causes of mortality and morbidity worldwide, particularly in the developing countries [1] .
With rising disease burden, an in-depth study of anatomy of coronary arteries has become imperative for better understanding of coronary pathophysiology and better management of the coronary heart disease.
The term (coronary) comes from Latin term "corona" meaning "crown". The two main coronary arteries are the left and right coronary arteries. Left coronary artery (LCA) is divided into the left anterior descending artery (LAD) and the circumflex (LCx) branch. LAD supplies blood to the front of the left side of the heart. The circumflex artery supplies blood to the lateral side and back of the heart. The right coronary artery (RCA) is divided into the posterior descending artery (PDA) and acute marginal arteries. It supplies blood to the right ventricle, right atrium, SA node, atrioventricular node and variable portion of the left ventricle [2] .
The term right and left "coronary preponderance" or "dominance" was used to show which coronary artery irrigates the heart's diaphragmatic surface, based on the origin of the posterior descending artery [3] .
There are many types of classification of coronary circulation: left coronary artery dominance, right coronary artery dominance, and co-dominant [4] . Various terminologies were used such as "right", "mixed" and "left inferior" [5] [6] preferred to use term "dominance" because it is easy to understand. The term "stenosis" means "a narrowing of a canal or orifice" [7] .
The diameter of the normal epicardial coronary artery, prior to its branching and entering the myocardium (where it is no longer susceptible to atherosclerosis) is usually 2 -3 mm [8] . Coronary obstructions are generally described by location and severity of stenosis. In clinical practice, lesion severity is often estimated using axial source images, oblique multi-polar reformations and maximum intensity projection. In case of borderline lesions, manual tracing and measurement of vessels in comparison to location of stenosis can be helpful to classify the lesion significance [3] .
Thus the type of circulation has clinical significant finding in ECG at ST segment elevation myocardial infarction. The study of coronary stenosis and dominance would help both surgeon and angiographer radiologist in better dealing with coronary artery disease.
Knowledge of coronary artery variations and stenosis is one of the most important in planning, conducting treatment and in interpretation of findings of the cardiovascular diseases.
The present study is undertaken to determine the pattern of coronary artery dominance in patients presenting in Sudan Heart Institute and documentation of its association with degree of stenosis of LAD, RCA and the site of stenosis.
Different authors wrote about the type of circulation of the coronary artery as in Table 1 . Table 1 shows types of circulation according to cadaveric based studies. 
Materials and Methods
This was a retrospective study carried out on 311 patients reporting to Sudan Heart Institute from July 2013 to August 2013 whose coronary artery angiography revealed pathology in coronary arteries. Sudanese patients' residencies with stenosis in coronary artery angiography were included in this study. Patient with congenital malformation in heart were excluded from this study. Sudan heart institute is one of the most specific clinics concerning heart care health; it consists of many departments like cardiac surgery, cardiac medicine and interventional cardiac departments.
There are most sophisticated equipment's found in interventional cardiology department never seen whole part of country.
Data collected about each patient included, age, gender, coronary artery stenosis, and site of stenosis and the dominance of the heart. The data was collected by a check list from patient records.
The data were analyzed by using SPSS (statistical packages for social science) version (17.2) and the (P value < 0.05) was considered as statistically significance.
The ethical issues was approved from ethical committee, anther inform consent given to head manager of Sudan heart institute to allow me conduct such kind of study in department of interventional catheterization lab.
The sample size was 311 calculated by using statistic calculation named EPI info version 11.02.
Results
The present study was performed on 311 patients underwent coronary angiography in Sudan heart institute. Among them male were 187 (60.1%) and female were 124 (39.9%) mean age 57.65 ± 24.32. Out of 311 patients heart (128 male -95 female) of right dominance (Figure 1) , 49 male -24 female of left dominance shown in Figure 2 , 10 male -5 female of co-dominance shown in Figure 3 type of circulation. The percentages 71.7% right dominance, 23.5% left dominance 4.8% co-dominance were tabulated in Table 2 .
The right dominance circulation type was more frequent in Sudanese patient presenting in Sudan heart institute; this finding is in conformity with that in published literature [21] .
In south India 86.25% was right dominance, 11.25% left dominance and co-dominance or (balanced) 2.55% [22] , in the study done in Brazil injection of colored acrylic resin in 25 hearts (72%) was right dominance, Left dominance occurred in (20%), co-dominance circulation was observed in (8%) [23] . also postmortem study of dissecting human hearts of Bangladeshi people the right dominance (91.4%), left (87.5%), co-dominance (85.7%) [24] .
In this study the frequent LAD artery stenosis was 21.2% in comparing with RCA 11.3% the degree of stenosis was severe (>70% -<90%) in conformity with that reported in published literature, the LAD stenosis was 57% out of total 54 patients [25] (Graph 1, Graph 2) .
In contrast study done in china the RCA was 57.9% from total 95 patients more affected rather than LAD which was 42.1% [26] , other study done in USA finding the RCA 60% severe stenosis more than LAD 40% [27] (Figure 4) .
In present study the site of stenosis was more frequent in proximal and mid of LAD artery 25.3% and 30.5% respectively comparing to RCA it was 13.2% in mid and 9.0% in distal segment in conformity with that reported article [28] .
In this study the proximal part of LAD artery was severe stenosis (>70% -<90%) 37%, and totally occluded (100%) 36.2% in conformity with that reported in published literature 82.5% in proximal part of LAD 17.5% totally occlude [29] (Figure 5) .
Study done in Graz city reveals that the proximal part of LAD artery was most affected by stenosis [3] [30] ( Table 3, Table 4 ). The right dominant artery has more tendencies toward to become stenosis than other type of circulation this finding was in conformity with that published in literature [31] (Table 5, Table 6 ).
Discussion
This study reveals that the right coronary artery is the dominant type of circulation compared to the left coronary artery, the incidence of stenosis increased with this type of circulation due to lack of anastomosis inter connection between LAD and RCA when the type of circulation was right, and also this type of circulation increases frequently in male more than female. The LAD artery tends to be stenosis more frequent than RCA, due to shortly origin from left coronary artery and because it tortiousness when it descend downward, also I observed that the site of stenosis in LAD artery was proximal and mid (P value < 0.05 significance association) as in confirm in published article [32] while in RCA tend to become in mid and distal segment, this due to acute angle between the left ventricular surface and the proximal part of the vessel, while in right coronary artery is wide in proximal but becomes narrow when it passes close to lower border.
In this study there is no significance association between gender and arterial type of circulation and also degree stenosis in LAD degree of stenosis in [32] . Disagreement with that reported in literature.
Conclusions
From this study the type coronary circulation in Sudanese patients presented in Sudan Heart Institute is right dominant artery with most sites of stenosis in proximal and middle for LAD artery, and distal and middle in RCA, so the middle segment of coronary artery is stenosis in both situations. I can conclude that there are wild variations in dominance artery in related reduction of diameter in deferent ethic group.
There are no significant associations between the gender and dominant artery. There are many limitations in this study: the time of data collection was too short; MSCT was not used to detect accurate caliber of the vessels from this results; and all the data collected were just patients' records, so we cannot generalize this result to all Sudanese population.
Recommendations
We recommend that future studies should investigate diameter of coronary artery using 64 slice MSCT scan to determine the tapering of the vessel from the origin to the termination of the arteries and also to determine the dominance artery in relation to deferent ethnic groups.
